THEN TURN RIGHT AND GO
30 YARDS, THEM TURN LEFT
AND Ge 10 YARDS.

" THEN TURN RIGHT AND GO
25 YARDS, THEN TURN RIGHT
AGAIN AND GO 30 YARDS.

" Go 4o YARDS DoWNFIELD, |
THEN TURN LEFT AND GO
20 YARDS,

WoN'T T BE RIGHT BACk
WHERE I STARTED?

T CAN'T
THRow
VERY

FAR,

THEN TURN LEFT AND Go 45
YARDS, THEN TURN LEFT AND
Go 20 YARDS, THEN TURN
LEFT AND Go 50 YARDS AND
TLL WIT You WiTH THE BALL,

T NEVER GET
To BE
QUARTERBACK. £
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Lesson 1: Position, Displacement and Distance
[] Position is always defined from the origin and
always has +X or —* listed with the position...
unless you are at the origin and then your
position is just x = 0.

X=0
List the following Positions

Xy=-0

XLB — j! i/\
fc — f‘)b

= _— &

xD — ! g

[0 Note: An object can have Positive +, Negative
—, or “Zero” position

\ " \ [ " \ v
1\ / ! (R Y Ve N W i £ A
\\Q C AL [0 Do OO P ' W
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[0 Definition of Displacement = DELTA; "ChANGE

szxf—xi

[0 Displacement always has +X or —X listed with the |
Displacement... unless your position did not change -1 |

and then your dlsplacement is ]ust Ax 07 _‘ /

S PIRCENENT 14 & \E(Tor
L1 Distance is the total “ground” covered
; - . ¥ i j 4

sl =3 ) [ <> '\
— 7 -« - i of A -
AxA = ‘Knpn~ A DIMT 1 0im)

—B 12

Distance = ~

~ —

AXA_>D_)C = IR p ~ A = 7 3 AR 1 [ | 8.' ;“P ~ Ms{'*”’; N ;
. | -’ 4 Shie DISPLG
Distance = <z . + L« S s D1 m , MENTS B

UT

ol TV -
,,\ 4\;"' (-\‘ tv ,l \: ,‘,.-‘(
. LA

Xy "X T 2 AT IM A Dj

C—4 CLemion$

Distance= 2, 4 2 1 = |IM

A% = Om

D—>B—>C—>D

Distance = U m ¥ (pm ) lom v Y 7 70
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Lesson 1 Problems: Position, Displacement and
Distance

D E 4
B e o B S e S B

ﬁ—ﬁ——gu———-aﬁ)

X=0

1. For each of the points above list the positions.

2. Find the displacement and the distance traveled in each case below.

A [

MA—)D-—)B = y 0, / N = =Ly 4 (f < )l"‘"'}\ z {‘:_) '] g >(
Distance = EUm A v dm o Yy = | ],

AR [
|

J

"/ y‘l"\‘.

— — AN - < v ;"f’; ,- i \4 r‘//
AxC - M h )‘.y/

~8s5 = X =" Xq

. —— 1 i & .L,. .(..\ [
Distance = “,I‘«{-‘\uf;,j\.\)v\l Il AR ]l’)’f + ’H’\g 4 i\_;w\, /

N . _ AN/
AxD—)A—>C = '/X(i — /yu * [1\ m - L my == . “X)

I PAL

. , | r
Distance = |y~ ¥ € & i;‘:/h/-r-g)

S

1 7;"’\‘ s — Far :‘ 3~ e # o= i =3 /\\i for— " / A ¥ 5
oy = ! | PN ‘/{xB = - } (N A X = Dr‘f\ Xp = S, X Xg = / §




+y(m)
3. For each of the points on the y-axis list the positions. _i_

—y(m)

4. Find the displacement and the distance traveled in each case below.

AVispss =M =™, © 2m~om F- oMM
Jd - U \J
Distance = <7 |, £ . \ 2
u v SR I
f

Aj}(Z'—n!%'—:»D

Distance = ' /,

AVp sase =70 y = Umy 12 MM ) s OMA

Distance = | )
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Lesson 2. Speed vs Velocity
[ Definition of Average Speed, v

L fv' d _ distance

= speed

4 time

[1 Speed tells you how fast an object is moving.
It does not tell you in which direct_ion. There
is no such thing as negative speed. The least
amount of speed an object can ever have is
zero, the objectis atrest. , . _ rmc7ess/

Recall from the last example:

X A 4
X:
MD%B—P’C-)}) — \
Distance = .“,“:

If the particle traveled this distance in 4 seconds,
what was the average speed of the particle for the
round trip?




.
O Definition of Average Velocity o

Ax  displacement PE
At time

‘7

A \T"\l ‘ ,"‘"f\ !
[0 Average Velocity always has the direction +X or —X (e ¢

listed with the answer... unless your average velocity is ¢ 4 P
zero and then v =0 = stop
A +IHI}H}HHIIH = X

A particle takes 10 seconds to follow the paths given below?

AX =Ny B o AX 4 yposa

A—->C—>B—>D

)\

Distance = Distance =1/,

)
/, I

Calculate the average velocity of the particle.

—_—

ViscsBsp )0 - 3 Vispsa

Calculate the average speed of the particle as it travels from A to D.

Viscspsp Y Visposa
; Nt
£ :-L ', £ ;- '|' {,_H ) b": |.} ) ik F - ( -f\‘ i {\) ‘—JJL) [— { T
- f— SO0 "HoW TR T
\ LAk | fl | ) ./-) ,ﬂ\t‘\f | :k\-h - o
| \(

) g | N \LT ) s
*,\1 sl PARL VI P ol \! i » (’T { > | ”I_, £ {A/Fvlré [L ek nﬂ\
an \?QTC (] CHAN O h

PoS)ITION
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Lesson 2 Problems: Speed vs Velocity

1. Light from the Sun reaches the Earth in 8.3 min. The speed of light is 3.0x10% m/s. How far is
the Sun from the Earth?

2. What must be you average speed in order to travel 230 km in 3.25 h?

3. Ifyou are driving 110 km/h along a straight road and you look to the side for 2.0 s, how far do
you travel during this inattentive period?
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4. You are driving home from school steadily at 65 mph for 130 miles. It then begins to rain and
you slow to 55 mph. You arrive home after driving 3 hours and 20 minutes. (a) How far is your
hometown from school? (b) What was your average speed?

5. An airplane travels 2100 km at a speed of 800 km/h, and then encounters a tailwind that boosts
its speed to 1000 km/h for the next 1800 km. What was the total time for the trip? What was the
average speed of the plane for this trip?



6.

7.

A car starts at town D and drives to town A arriving in 1.5 hrs.
a.) Calculate the average speed of the car.
b.) Calculate the average velocity of the car.

gl

A car starts at town D and drives to town A arriving in 1.5 hrs (same as above). It then
continues on to town C and arriving 1 hr. after leaving town A.

a.) Calculate the average speed of the car.

b.) Calculate the average velocity of the car.

:I :.',{ '”'“I! V‘l!_f""'}l_r'l. /

ey
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Concept Questions for Lesson 2. — Speed and Velocity

1. Does a car speedometer measure speed, velocity or both?

SPH-D = NY DR -C’?V'Or\B

2. Can an object have a varying velocity if its speed is constant? If yes, give examples.

"-' €5 \ye\oc VY 6 A \f Aok it\ D\{Qﬂ‘(ﬁu\ N (if‘\f\‘} CHANGEF
I

IDETH  CONSTANT f)?f(-o‘ QK Feeris WneeL

3. Can an object have a varying speed if its velocity is constant? If yes, give examples.

OO NELoCITY 14 5pe€D Ao pirécTion, 50 Wik
) I

et gt

1 M —
ConSTanT  \£&ouTY NEeosS CONSTANT OFEED

4. When an object moves with constant velocity, does its average velocity during any time interval differ

from its instantaneous velocity at any instant?
PN . - —_ ZAME f | D
N, ConsTANT  YeLoaTY ImfLIEs THE SAME VelodTy

= N

‘ - . ; L £ WL AA (- Y 1)V
s Snee [T DosuT CAnnGe THE ALZAGE  AND

: ~ & LA e
\ NSTAMNTANEDLNS MUS) Bt AHt  SAN \‘€ >
5. In drag racing, is it possible for the car with the greatest speed crossing the finish line to lose the race?
Explain q \
; 2L AV "\ (H ) \T D rre) Loe 4 " L
Neg -The CARC N \GHY  NOT AcfL€erTe As OuickLy

45 1 TAKES LONGEZ 1O ACHIEVE A £PSTEQ SpPeeO

DU \\

(=2

. Can an object have zero position and non-zero speed?

\r’/ p 5 i/‘L\ "35 ) (‘, ’/fi,ﬁ\f{i@\) G }—‘; /rﬂf‘ ?( ) ;':-'(‘DS I‘Th?ﬁ) F‘x\r(_

(:\ [\bf\,‘(:' (\A\é i ‘T
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Lesson 3. Acceleration gy
ol LAYV b
[ ° c \ _4'\ \
[0 Average Acceleration is defined by: oA\ Al
et

Av _ Change in Velocity \xr LB, O

At Change in Time |9 =

er o m/s m o -
UnltS: aave == ’ ; /_f,/ METHLS i~
s g2 g NS

P e
L] Average Acceleration always has the direction +X or

—X listed with the answer... unless your average
acceleration is zero and then a=0

[1 Think of the Average Acceleration as “pulling” on the
velocity of an object. To understand the effect of this
acceleration you MUST know the initial velocity of the
object that is undergoing acceleration.

- =\J2
(}«.‘_ = \}* i 'L
=i

Positive Acceleration

_ m .,
[1 Ex. 4= +1OS_2x this means that the velocity is

changing 10 m/s every second in the + x direction.

— )
’ A0 - ¥ f
¥ \
']
/

s 2L 1T
_t (7 € 2 L Lo PN
(S I {_( OTA
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. m . . m .
O Ex. Att=0 let V-=+20;x and 2=+10—x

This means that the velocity is changmg 10 m / S every
second in the + x dlrectlon WX 2|0 © B0
At t=1second v= >0 —

h

Att=2seconds v= "0/

Att=3secondsv= 20/
_A n . - m .

[ Ex. Take Vi = _20—x and @=+10—=5x This

means that the Ve10c1ty 1S changlng 10 m/s every second

in the + x direction. | it 2B g T

At t=1second v= -10"7/5°

el

_9(“_ -

Att=2seconds v= [)/>»
Att= 3 SeCOHdS v= |0"/

VA f i
I 2 N\

Att=4secondsv= 1

Negative Acceleration

O Ex. @< _10 X this means that the velocity is

changing 10 m/s every second in the — x direction.

i m . . m .
[0 Ex. Att=0seclet Vf:+20“s“x and a:_los_zx.
This means that the velocity is changmg 10 m/s every
second in the —x d1rect10n ™ on® 10X
At t=1second v= 0" N e

Att=2seconds v= ).

Att=3secondsv= 10" %
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Att=4secondsv=
_ m . m _
[0 Ex. Take Vi = _20?36 and 4= _lo?x . This
means that the velocity is changing 10 m/s every second

in the — x direction. e = Ve (120", )

At t=1second v= -2~ "‘”f Vs
R i W/ ~ - j\ = ' 7 Jl\, " I, "\' ) o
Att=2seconds v=-yym 5 " =S WR5) 5 Vg
. 1
Att=3secondsv=_gm, 5 o5t = Ve (0™ &)
|
Lesson 3 Problems: Acceleration
1. An object moving to the right with an initial speed of 25 m/s suddenly feels a constant
acceleration of 5 m/s” to the left AT 5 2
a.) Write down the 1n1t1al velocr[y and the acceleration.
i 8 ’\_ Lok /s }\
A= = rJr /\
b.) 3 seconds after the acceleratlon acts on the object what is the Ob_] ects velocnty‘?
NG '\’?( iy = .5 ~-“l] (2"")\\ 10 i
LA — 5 /‘>(
€ i |
c.) How many seconds does it take to come to a stop?
= [-’) VY /,/ 3" = Q’——:EWV‘/_) = + \J,r_‘ - 47‘_'{;
4,
d.) Whatis the velocity of the object 2 seconds after it stopped?
- i)-"-"-‘/g L. -U{ ~25"s —_—
T ser bl 2
=7 (’PM/ ’\,) ‘ ( \J.'/] o
2. An object movmg to the left with an initial Speed of 5 m/s suddenly feels a constant acceleration
of 10 m/s* to the left &__,._..‘“
e.) Write down the initial veIomty and the acceleration
A); L -« 5™ >\
A
('}\‘ W e !(\ l.r ) "\

f) 3 seconds after the acceleration acts on the object what is the objects velocity?
st Vg + (15™s) SUR——
7 <o ,- jaj_*,wgg 4

(P
= ‘.‘\ 1‘( Y
. ':)ﬂ' 5 ’\); v 25
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g.) How many seconds does it take to come to a stop or does it stop?

IT D065 NOT S0P

3. An object passes through the origin moving upward with an initial speed of 50 m/s and is acted
on by a downward acceleration of 10 m/s.
h.) How many seconds does it take the object to come to a stop.
L e e N ) A
Joz 0Us e , 02507 ——
. _lo™aR = . pF 2000
('\, . -’C J’:ﬁ = h—-\.{ s &0
i.)  What is the speed 8 seconds after it has stopped? . O
cmf o= N -8 Py,
- | 0 /’J ® { ] \ { 2
(K ec . u{ . %c}ff
.—'*5’; ;J'-'\/E‘ . 4{){ - M_ﬁ { ’CJ-:, j 'i {,, ] _\_77:\ 'M‘["j
. ; DA

A4)

Concept Questions for Lesson 3. — Acceleration

1. If one object has a greater speed than a second object. Does the first necessarily have a
greater acceleration? Explain, using examples

ND. A CP% (AN BEe TRALLWG AT A CoustAnt SOvPh
BUT A P2 NWLERATING feom. O To IDmph  HRS A GREATEL
ACCELEZATA ~
2. Can an object have a northward velocity and a southward acceleration? Explain

Y£5 A CRZ e RBe TRAVELING NORTH

BUT  APPLYING

THE BRAKS S0 T 15 AckuarinG N THE DUTHWACD DigEer]dn)

3. Can the velocity of an object be negative when its acceleration is positive? What about vice
versa? ~"3 o5 TRANELWG  LEFT g S LOW NG DDLB:\\
\NEGRTVE ) (POs IV "o
.{_,.-. " N ) )
X : - Pl ‘
Mog  TRAVELNG RIGHT Ao SLoWWG DOWA
’ XA ' h‘ﬂ_} — :
d {'Pu{,ﬁ_l'\jf- \,"\' \-\':{(rF‘TN‘i" F\)
4. Give examples where both the velocity and acceleration are negative.

ceeeoinNG Ve IN THE  NEGATIVE  DiReCT D/\..)r

\J ELOC WY ANy AL i.;{-‘QJC,(f[orJ,
f, 3 5:-_-——-
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5. Isit possible for an object to have a negative acceleration while increasing in speed? If so,

rovide an e 1 ‘ ' ¢
prov S Nes T 5 TRALNG s THE NeGRTIV
" Q & T . ? AT
DIQ’C(JT Won MOV G mﬂ’ AN A NEGATINE ACELEZR) o \»
Witk inCzense  50¢eQ.

6. Can an object be increasing in speed as its acceleration decreases? If so, give an example, If

not, explain 057

J'(JQ;) T (N (REASES 5P Ar A SLoWEZ [ATE,

A AR Coen  STRar OfF WITH KA RAPID  AWELELATION :BJ:’

. ) 3 2D ¢=1 427 kB
50\ Ly (oée N (s (i.:‘lrﬂ. L SPE€O 1')_._0 0:=10 pe3g W :}g
OelD 0= lo o =5 M=o

7. As a freely falling object speeds up, what is happening to its acceleration due to gravity?
Does it increase, decrease, or stay the same

Sty T™E Same. Apways - 9Q7 ,g

Lesson 4. Position vs. Time Graphs

Position vs Time graphs are “slope pictures” of the velocity equation

_ AX y-axis vrise

V=——= — = = slope
At  Xx-axis run




Position (m)
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Position vs. Time Graph for a Complete Trip

Time (s)

Find the average velocity as the object

X y
Time(s) | Position (m) moves from:
0 0
s 555 a)AtoB
20 200
25 150
45 -100
60 0
b.)Bto C
c.)CtoD
d)AtoE

e)AtoF
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Going from (xvst) to (vvs t)

Position Function

o L1 00
(pASTRET OLOFY,

S0 CONSTANT €Ty

| {)* /\\} (‘] ALL‘{- L‘{'f A\Ti\-" I\\]
i ; : ‘
: \
J . F
I . _ A ‘
; > AX (‘)’LOICQ y c——"“ T
: 55
:
I
1
L AN
3 4 5
t(seC) ///
\AX pepiwine of ¥V95C B Areq! '<
V N i _/’/ , E ‘u’ B
Eve Grves OV N5 t d \:Lﬁf(,f(._,,ﬁz,u\t. OC &J \S

i

\At
ONES 2 Vs €

Velocity Fu/nétion -0 fwo A V5 %./
47 /, TRKE Hloge OF X Vst
-
3+ _~
gANE Y, P
‘E'@ / / 4 ;"’, ~‘.'\
< ' peens 20)(p))
14 Ax / |
0+ | : i I |
0 1 2 3 4 5

t(sec)
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Velocity vs. Time Graph for a Complete Trip

300

250
200
150 It
100

50

Position (m)

-100

-150 . : s ! : : ! . :

Time (s)

Velocity (m/s)




20

. Lesson 4 Problems: Position vs Time Graphs

Position vs Time

6 I S
4
2 .
E 0] :
— _2 i
8 44— N
no_ -8 - %
-10 :
NE S =
14 | ,
0 1 2 3 4
Time (s)

. What total distance does the object cover over the time interval 0 <t <4s.
DIgTANC D6
u T O m4 \l!" g % "M =

. What is the total displacement of the object over the time interval 0 <t <4s
gk B TR K
o Ll f\/) 1,' t{ V"’\<

. 'What is the average speed of the object over the time interval 0 <t <4 s.
\ - Ygmw /
\E > (.‘1/{‘ - 7_]}’\/\43

: Calculate the average Velocny of the Ob] ect over each of the time intervals above.

i LL A l)ynl)w\ a n 1 —
|LELT ) s T jo %} Jcpcts - iy____ii,,

I's

. What is the average velocity of the object over the time interval 0 <t <4 s.

—~ _ BE . «-%m A
v R I Al

1¢€ 63 -'\} :-lb.rv\ - O E,ZM/ XE
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Position vs Time

Position (m)

Time (s)

What total distance does the object cover over the time interval 0 <t <35s.

|

What is the total displacemént of the object over the time interval 0 <t <5s

What is the average speed of the object over the time interval 0 <t < 5s.

Calculate the average velocity of the object over each of the time intervals above.

What is the average velocity of the object over the time interval 0 <t <35s.




N
(&)
\

N
o

—
(S

Figure 2

x~ Position (m)
o
|

[$)]
|

time (s)

4. In Figure 2b sketch the velocity function for a motion in which the position function is given by
Figure 2

Velcoity (m/s)

Figure 2 b
0 o mmmmmm e e e |------—--------------;, -------------------- ‘r --------------------
i '
] ]
/A
T ] !
T [} '
1 [}
......................................... | A SR
i !
] :
.................... i 3 T e i
2 4 6 8

Time (s)
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_Figure3s

25 -

(w) uonisod-x

time (s)

5. In Figure 3b sketch the velocity function for a motion in which the position function is given by

Figure 3

Figure 3 b

T o

AE=mEmm == === ==p

.
'
1
1
1
1
1
1
1
T
T

- .

10

R

B e

=]

(sjw) fj100197

1) RS P

-15

Time (s)
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i
20 ——‘
:
= 10
i | 7
00 10

FIGURE 2-26

6. The position of a rabbit along a straight tunnel as a function of time is plotted in Fig. 2-26.
What is its instantaneous velocity (a) a t=10.0 s and (b) at t= 30.0 s? What is its average
velocity (c) betweent =0 and t = 5.0 s, (d) between t = 25.0 s and t = 30.0 s, and between t =
40.0 s and t = 50.0 s?

o —7
o, U= 20 = 99677
155 L= 0.
b. 8 = 0BT :\ 335" ée
b Al =
¢ . - !:; Lm

|G - VB
, - -
P = 5

7. In figure 2-26, (a) during what time periods, if any, is the object’s velocity constant? (b) At
what time is its velocity the greatest? (¢) At what time, if any, is the velocity zero? (d) Does the
object run in one direction or in both along its tunnel during the time shown?

o RETREED £:0 Ano €3 135

. N Sinee < GrefsTeEsT SO
b AVELOCIT { (% C ,Q(—F“\_rrf'f._\_ l/\\‘;'r{r\, O ! ;,!(4\' 1S i 1] ‘

ACDIND

c. N0 W

i . _,. - DOS HE A
A R DIRECTIONS | CHANGEs  VELSCITY Thom  FOOTIIW 70

b;ﬂ%—-h
NEGETNE 6D SWIHEO  Dyrections
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Lesson 5. Velocity vs. Time Graphs

Velocity vs Time graphs are “slope pictures” of the average
acceleration equation

_ AV y-axis rise
d=—-= — = = slope
At  x-axis runm
v(m/s) A
,
P
I I I | >

Using the graph above calculate the following.
a.) The average acceleration from 0 —1 sec
b.) The average acceleration from 1 — 2 sec

c.) The average acceleration from 2 — 3 sec

d.) The average acceleration from 3 — 4 sec
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Velocity vs Time graphs are also “area pictures” for a displacement
calculation

. Ax

P =—
At

AX = v At

AX = (height) (base)

v(m/s) A
2 vamy
|
T A /|
1 { l | -
] 2 3 4 i(s)

Using the graph above calculate the following.
e.) The displacement AX from 0 —1 sec

f.) The displacement M{ ﬁ((,m 1 — 7 sec
TR A \ \ [
s = W)+ 3 DU

x N

\ —

g.) The displacement AX from 2 — 3 sec

SRR
h.) The displacement Ax from 0 — 3 sec

p

"/ _J. 4 '.‘/’ ;‘J‘ 4 /
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Instantaneous Velocity

Recal: v, =—= X (Average veloci
we = At P— ( 9 ty)
m m
Consider the function x(t): X(t)z 3m+ [10 —|t?-|0.5 —| t*
2 4
s s
A. Vavezwzﬂjﬂﬁ‘ 2s<t<3s At=1sec
3s-2s 5
B. y,, -209m-350m .M 9s<t<22s At=02sec
22s-2s s
60 17— 1 60 rslope =23.45 m/s
slope=17.5m/s | _~ _
50 p 7 50 2
40 | A 40 / :
E30 i : E30
% / = /
20 // 20— / —
10 — 1+~ i _— 10 P,
0 0
0 1 2 3 4 0 1 2 3 4
t(sec) t(sec)
A. B
At (sec) Vave (M/S)
1 17.5
0.2 23.45
0.01 23.98
0.001 23.998

Define: The instantaneous velocity at time t; is the slope of the line
tangent to the curve X(t) at the time t;.
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The instantaneous velocity at the time t = t; is the limiting value we get by
letting the upper value of the t; approach t;, Mathematically this is expressed
as:

(t)_dx(t)_ - {x(tf)—x(ti)}

dt oy it

The velocity function v(t) is the time derivative of the position functionX(t).
Differentiation (Calculus)

Acceleration

When the instantaneous velocity of a particle is changing with time, the
particle is accelerating

- v Ve V. o4 .
Aave = Av_ e X (Average Acceleration)
At T

Thita: 85 = m/s_ _r%
5 8

Example: 1f a particle is moving with a velocity in the x-direction given by
()= [3 H;Jt
S

a.) What is the average acceleration over the time interval 6 s<t<12 s?
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Lesson 5 Problems: Velocity vs Time Graphs

Using the velocity graph below generate the acceleration and the position graph. Assume the
particle starts at the origin for the position graph.

2\

\Q \'\‘\\.\_

Velocity,

ime

Vs,

= ‘[3 + L 2

tUN)

g 0
é 5 ] | l 7(: \ .l ‘
-G _5 E _x-;.h = -._7 '_ .“‘ -
% -10 A e B £ S
> -15 e S s ——
_20 | N T T
25 _Acceleration vs Time g ' .
P . 1 2 3_ 4
ol L‘\\I
fg %07 - Time(s) =
E o= o I R
B Nl pe——g -
5 O ‘
g . l._\.i ~ SRS —s_——_—
B oA P [
o
Q A% - SR L o
< '-!ll:-]-  — T I
0 1 2 3 4
Time (s) Ui
Position vs Time il ™
- PP USRS v ,:'.J " I 77:\1\,,,
o i i 9
- v 7// i - \t \.{ui‘ —
Ewp - ~
c 1 e ==
o ‘
Wt . o
"'on (:i = e // iiiii _ .
o = 1 L/TIXV S - g
N e b |
Ve — T e
0 1 2 3 4
Time (s)

Using the velocity graph below generate the acceleration and the position graph. Assume the
particle starts at the origin for the position graph.




Velocity (m/s)

Acceleration (m/s*2)

Position (m)

30

Velocity vs Time
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Lesson 6: Special Case: Constant Acceleration |, - - " ‘ |

| We make the assumption that the acceleration does not change. |
, Near the surface of the earth, (where most of us spend most of our |
a(m/sz) ! time) the acceleration due to gravity is approximately constant a, = :
! I
1 1

9.8 m/s
A >
( rJ l..jl[ 1) )
7\ a i 5
a < ! te ~§ 1
I § ¢
I
| at>V V
I
1
i ), ot U
! i
0 ! ..
t.=0 te=1t t(S) A\l

ve=v,tat 1.

- Area! -———————-- — Slope! ——v——b+mo———-

0 Nox > Pwzen ROOW NV FuncTin)
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Solving for the 3™ constant acceleration equation

Solve equation 1 for t and substitute t into equation 2 to get the following
equation.

ijr:viz'i-zan 3.
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FREE-FALL ACCELERATION
(9.8 m/s* = 32 ft/s%)

Consider a ball is thrown straight up.
It is in “Free Fall” the moment it leaves you hand.

Plot y(?) vs. ¢t for the example above.
v

L

—0

1/2 I

Plot v(?) vs. ¢
ok

72 e | t
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FINAL NOTES ON CH 2.
Remember, when going between the following graphs

x(1)
V(1)
Slope Area
Under
Curve

VT

Problem Solving with the constant acceleration equations

1. Write down all three equations in the margin
2. a=-9.8m/s> for free fall problems

3. Analyze the problem in terms of initial and final sections.
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Lesson 6 Problems: Constant Acceleration

Problems
1. A sports car accelerates from rest to 95 km/h in 6.2 s. What is its average acceleration in m/s*?
> 48 .
(5

OK”"/hr V=V 9Tk

t 6) 7.‘§ };k( a Om-'k( g EM/ OKM/’h & ﬁ\(oo I8
%o fon
07 - 5516129 “n
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2. A sports car is advertised to be able to stop in a distance of 50 m from a speed of 90 km/h.
What is its acceleration in m/s*? How many “g’s” is this (g =9.80 m/s%)?

AX = S0m_ 'U\cl’ UL v LalsX
’UL = 90 K /h[":qoimﬁx‘r Loum/h ()‘). . (QO,ocb"" /k A‘L i 10\(‘50‘”‘\)

X
v, 0 o ~R1000000M/  Jhe I - 258"
e v B0 3000

3. A car accelerates from 12 m/s to 25 m/s in 6.0 s. What was its acceleration? How far did it
travel in this time? Assume constant acceleration

) s ‘Uc:‘)i,“"t
,\)4 _25Ms 2™y ¢ s+ u.(&?;}
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4. A car traveling at 90 km/h strikes a tree. He front end of the car compresses and the driver
comes to rest after traveling 0.80 m. What was the average acceleration of the driver during the
collision? Express the answer in terms of “g’s” where g = 9.80 m/s”.

H\r’ IL()UH
N AWk Booos X Awm = 25Ms
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5. A speeding motorist traveling 120 km/h passes a stationary police officer. The officer
immediately begins pursuit at a constant acceleration of 10 km/h/s (note the mixed units). How
much time will it take for the police officer to reach the speeder, assuming that the speeder
maintains a constant speed? How fast will the police officer be traveling at this time?
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6. Calculate (a) how long it took King Kong to fall straight down from the top of the Empire State
Building (380 m high), and (b) his velocity just before “landing”?

VT o™ 4 px sUt 4 %—Mt':.
AX 2230m
T &
£:7
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| , 0" A3 I e
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7. A foul ball is hit straight up into the air with a speed of about 25 m/s. (a) How high does the
ball go? (b) How long is it in the air?

;= 155 VF s} s Laox
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8. A helicopter is ascending vertically with a speed of 5.50 m/s. At a height of 105 m above the
Earth, a package is dropped from a windows. How much time does it take for the package to

reach the ground? An: AUkt '!'t. i@ +%
AX =08 wa . ‘ . -
o =-q.3MY¢ - 109w = (075}t + LA
V + OWs E&Eﬁﬂ
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9. A stone is thrown vertically upward with a speed of 20.0 m/s. (a) How fast is it moving when it
reaches a height of 12.0m? (b) How long is required to reach this height? (c) Why are there two
answers to (b)?
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10. A person who is properly constrained by an over the shoulder seat belt has a good chance of

surviving a car collision if the deceleration does not exceed 30 g’s ( 1g = 9.8 m/s”). Assuming
uniform deceleration of this value, calculate the distance over which the front end must collapse
if a crash brings the car to rests from 100 km/hr.
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